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Accordingly if it is possible to determine the absolute entropy of
both gases and electrons by Equation (105), we may predict from
thermodynamic considerations the extent to which a reaction such as
ionization may proceed at any desired temperature. Tolman's3 deriva-
tion of the reaction-isochore is given in the following paragraphs.

Consider a reversible reaction of the type

Ca = Ca+ + E--J,                            (106)

where Ca, Ca+ and TSr are respectively gram rnols of neutral calcium
atoms, simply charged positive calcium ions, and electrons, and J is the
work, expressed in calories, required to ionize one mol of calcium atoms.
If / is the value of the faraday, Vt the ionization potential in volts, and
j = 4.183, the mechanical equivalent for converting joules to calories,
we have

This is simply a more direct method of deriving Equation (69) .

The heat A# of the reaction at constant pressure and at temperature
7 is:

AH **J + $RT.                                    (108)

The quantity J is accordingly the increase in heat content of the system
at the absolute zero and f RT the value of AcPT where cv is the specific
heat of a perfect gas at constant pressure.

The change in entropy of the system when the reaction occurs at
constant temperature, obtained directly from Equation (105), is:

AS = f RlnT + | ElnMe + Si,                         (109)

in which we have neglected the slight difference between the molecular
weights of the ionized and the neutral atom.

We have the following  fundamental, definitory equation of ther-
modynamics4 connecting free energy with heat content and entropy:

AF = AH - TAS.                                    (110)

Introducing the values of AF and AS from Equations (108) and (109)
we obtain

AF = J - I RTlnT + (| R - $RlnM, - S3 T.           (Ill)

,"          -   1C" 43* PP- 1630-2 (1921).

Tins is a generally accepted definition among physical chemists.n and an electron of small kinetic
